The responses of human subjects to a low pantothenic acid test diet and to the same diet supplemented with 10mg pantothenic acid daily for 63 days were observed. Pantothenic acid in urine and blood and also nitrogen balance were used as criteria for nutritional evaluation. The mean daily urinary pantothenic acid excretion decreased from 3.05 to 0.79mg in male adult subjects fed a pantothenic acid deficient diet and increased from 3.95 to 5.84mg in 4 subjects fed a 10mg supplement ed diet from the beginning to the end of 63-day study. Subsequently, a test dose of 100mg of pantothenic acid was given to both groups for a 7-day period. Subjects previously deprived of panto thenic acid retained 63% of the test dose on the first day of the test period in contrast to 48% retained by supplemented subjects. On the 7th day, both groups retained approximately 40% of the dose. While in general, blood pantothenic acid levels decreased in unsupple mented subjects and remained constant in supplemented subjects, blood pantothenic acid responded less readily to intake than urinary panto thenic acid. Nitrogen retention tended to be higher in supplemented subjects than in those deprived of dietary pantothenic acid.
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Summary
The responses of human subjects to a low pantothenic acid test diet and to the same diet supplemented with 10mg pantothenic acid daily for 63 days were observed. Pantothenic acid in urine and blood and also nitrogen balance were used as criteria for nutritional evaluation. The mean daily urinary pantothenic acid excretion decreased from 3.05 to 0.79mg in male adult subjects fed a pantothenic acid deficient diet and increased from 3.95 to 5.84mg in 4 subjects fed a 10mg supplement ed diet from the beginning to the end of 63-day study. Subsequently, a test dose of 100mg of pantothenic acid was given to both groups for a 7-day period. Subjects previously deprived of panto thenic acid retained 63% of the test dose on the first day of the test period in contrast to 48% retained by supplemented subjects. On the 7th day, both groups retained approximately 40% of the dose. While in general, blood pantothenic acid levels decreased in unsupple mented subjects and remained constant in supplemented subjects, blood pantothenic acid responded less readily to intake than urinary panto thenic acid. Nitrogen retention tended to be higher in supplemented subjects than in those deprived of dietary pantothenic acid.
A spontaneous deficiency of pantothenic acid has not been observed in man. However, pantothenic acid deficiency symptoms have been produced in man by feeding a vitamin antagonist in the studies of HoDGES et al. (1), BEAN et al. (2) and BEAN and HoDGES (3). Previous work in this laboratory by Fox and LINKSWILER (4) indicated that the customary intake of pantothenic acid from ordinary foods in the American diet is approximately 7mg daily. On this intake, urinary excretion of this vitamin is about 3-4mg daily. However, when the intake was reduced to 3mg, little effect was observed on the urinary excretion of pantothenic acid.
The purpose of this study was to devise an experimental diet which would provide minimal amounts of pantothenic acid and to study response of human subjects to the diet by measuring urinary excretion and blood concentration of pantothenic acid. Interest in nutrient interrelationships and the observation of HoDGES et al. (5) that nitrogen metabolism was influenced by pantothenic acid intake led to the including of nitrogen balance as another criterion of response.
EXPERIMENTAL
Ten adult male inmates of the Nebraska Penal Complex, judged to be in good health on the basis of physical examination, served as subjects. They ranged from 27 to 33 years in age, and from 120 to 186 pounds in weight.
The study was 84 days in length and divided into 12 consecutive 7-day periods. In period I, all subjects ingested the customary institutional diet. For nine weeks (period II through period X) all subjects received 10mg pantothenic acid daily during the experimental interval. All subjects received 100mg pantothenic acid daily during period XI and all were returned to the institutional diet in period XII. The plan of the study is shown in Table 1 . The experimental diet was comprised entirely of purified and synthetic materi als since previous attempts failed to produce a low pantothenic acid diet from natural foods. The composition of the basal diet used in the experiment is shown in Table 2 . It consisted of vitamin-free casein, wheat starch, sugar, fat, minerals and vitamins. The ingredients were combined into pudding and biscuits. The diet provided about 2,800 kcal, of which approximately 40% were derived from fat and 15% from protein.
The pantothenic acid supplement was provided by calcium pantothenate, which was administered orally in a distilled water solution. Complete collections of urine and feces were made throughout the study. Blood was collected at periodic intervals. Free pantothenic acid was determined microbiologically on selected one-day urine samples using Lactobacillus casei ATCC No. 7469 as assay organism by the method of CLARKS (6) .
Total pantothenic acid on samples of whole blood was determined by double enzyme treatment, intestinal phosphatase and pigeon liver extract, as described by ZOOK et al. (7) .
Nitrogen was determined on 7-day pooled samples of urine and feces by the boric acid modification of the Kjeldahl method according to SCALES and HARRISON (8) .
RESULTS AND DISCUSSION
No clinical symptoms of pantothenic acid deficiency were observed during the nine weeks of restricted intake, periods II to X. However, at the end of period X, the subjects in the unsupplemented group appeared listless and com plained of fatigue.
Changes in urinary pantothenic acid excretion in response to the unsupple mented and supplemented diets of individual subjects in different periods are indicated in Table 3 . In subjects who received the unsupplemented diets, the mean urinary pantothenic acid excretion decreased from 3.05mg daily in period 
